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to nothing save the admission of the undisputed fact that  the 
tides are due to  the disturbing force of the moon or sun. 

He makes the unique assumption that, since a land IL~RYS 

may permanently raise the sea level along the shore above a 
height which i t  would otherwise occupy, the tides are clue to 
the moon's tidal forces acting alternately with and against 
this constant attraction of the land mass upon the adjacent 
maters. How the permanent attraction of nearby-land masses 
comes into the periodic ebb and flow of the tide, is not macle 
clear. This continental attraction is assuniecl to be lesseued 
when the moon is on the mericlian a i d  to assume its unilis- 
turbecl value when the moon is in tlie horizon. I n  other words, 
he imagines the vertical, rather than the horizontal, conipon- 
ent of the moon's attraction to  produce the tides, an11 that tlie 
vertical force vanishes when the nioon is in the horizon; that 
these assumptions are errors, is too well known to require 
further notice. 

Finally appeal is made to barometric readings for establish- 
ing t,he t ruth of this unique tidal hypothesis. He finils the 
greatest range of the barometer to occur soon after the time 
when the moon is near quailratwe, ani1 the least, soon after 
syzygy. This state of affairs map possibly exist a t  some i'laces, 
because the atmospheric lunar ticles are difticult to unclerstantl, 
and their small range, as measured by the barometer, rentlers 
them diilicult to measure. But, nccording to observations macle 
a t  Singapore, Batavia, and St. Helena the niasimuni height of 
the lunar fluctuation in the barometric pressure occurs when 
the moon is on the meridian or a little later. NOW the large 
fluctuation in the barometer follows the period of the solar 
day, and, using the value given by Mr. Elson, the maximum 
height occurs a t  about 10 a. m. and 10 11. m. The inasiinmn 
range should, therefore, occur on those clays when the moon 
crosses the meridian a t  about 10 o'clock and not when she 
crosses the meridian a t  6 or  7 o'clock, or on the days of neap 
tides. 

On the whole, we think that Mr. Elson, who is well known 
in India, has not macle his suggestions acceptnble to those who 
have given much attention to the ticles and ticlal theories.- 
R. A. H. 

METEOROLOGICAL COURSE AT WILLIAMS COLLEGE. 

I n  the REVIEW for March, 1904, 1). 517, me gave the first part 
of the syllabus of the course of lectures by Prof. Willis I. Mil- 
ham, on meteorology, during the current year a t  Williams 
College. The rest of this ~ p l l a l ~ ~ i ~  will be equally helpful to 
those who are giviug siiiiilar instruction a t  other colleges, and 
is publishecl herewith from the manuscript that is given to the 
students as a synopsis of his iiiethod of treating the subject.- 

THE SE('0NDAHT ('IRI ULhTICiN (IF THE ITI\IOSI'HEHE-215,211i 
A. T r o p i d  t~y~~loi ies .  

Section I.--Definition ani1 description. 
(1) Definitiun and chief characteiistics. 317. 
(2)  Description of the approach and p a s a g e  of a tropit.al cyclone, 

(3) Distribution of the nieteoiolu:,.it.nl ~ ~ l e m e i i t s  ahout a troi'ital 

(4) Some special tropical ('yidones, 321. 
(5) Rules for mariners, 21:). 

Section 2.-Regions and seasons o f  o i ~ ~ ~ r r e ~ i w .  
(1) Regions i i f  occurrence, 221, 222, 235, 237. 
(2) Tracks of tropical cyclones. 
(3) Frequency at different t imes of the gwr. 2'31, 223. 

Section 3.--Cause of t r n p i t d  cycloneb. 
(1) The rnn% ectinnal t l  
(2) Esplanaticin of the 
(3) Agreement n i t h  tli 

21s. 

cyclone, 219. 

Sei*tion 4.-Chmpari~in o f  a tropical c )  (.lone ant1 t h t .  c.ircuiii1)idar wliiil 
of t h e  general circulatiun, 230. 

22-5 

B. Extratropiral cyclonee. 
Srvtinn 1.-Definition and description. 

(1) -Definition and clhief characteristics, 232, 233. 
(2) Di5tribution of the  metenrnlogical elemruts about a typical 

(3)  C(~ntrast  with tropical i 

(4) The #.enter of an rstrat 

estratmpical cyclone, 243. 

Swtinn 2.-.4nti~*ycloi1~. 233. 
Seg.ticiti 3.-Th+x trttcak% :]nil xeliicity t ~ f  tnntinn. 

Section. 4.-Thr ~iriyiti ani1 g o ~ i l i  of an eitratropi(.al cylone.  
( 1 )  Tli1wiil.s i i s  t n  t h r  anigiii of extratio1&d tyclaines and anti- 

I . )  t.l(~ne-. 23C, 339, 339. 
(2 )  C + ~ I I N  th ( ~ f  i i i i  estr;itrllliii.al c.gt.l(inr-.. 
( 3 )  C'1~t1ip:irison I\ ith tlir obserrrfl fa(&, 341. 

age I i f  ~u rxtratrl ii)ii.al 
11 rogre4on  on the  x IAloi. 

U. Thicnderdw wera. 
Section I .-Definition and description. 

( 1) Definition and c h i d  characteristics, 351. 
( '3)  Descriptiou of t he  approach and passage of a thundershower, 

(:I Dibtrilrutiaiu of the  meteorological eleiiients about a thunder- 

(4) Crush section of a t l~undershower,  352. 
Section 2.-Regions and seasotis of occnrrence. 

( 1) (;engraphical distribution, 255. 
( 2 )  Path across a country, 253. 
( 3 )  Relation to  cyclones and V-bhaped depressions, 357. 
(4)  Direction and relocit j  of motion, 258. 
(5) Time of day and season of orcurrence. 

Section 3.-0rigin and growth of a tIiuncIershower. 
(1 )  Three kinds of thundershowers. 
(2) Conxectional theory of origin and growth, 254. 
13)  Explanation uf the squall, '353. 
( 4 )  Formation of hail. 
(5) Cyclonic origin of thundershowers, 3610. 
I 6)  Special thundershowers due to local conditions, 256. 

252.  

shun er. 

' 

Section i.-Thuntler and lightning. 
(See (-%aliter SI.) 

D. Tfir?itft!oes. 
Section l.-Dt.finitinn and ilewriptinn. 

( 1) Definition and chief chnracteristics. 26C. 
( 3 )  Description of the  approach and passage of R tnrnado, 266. 
(3) Distribution of the meteorological elements about a tornado, 

(4)  Oliserration of tornadoeb, 375. 

( I )  C:engraphical distri l~ntinn, 267. 
('3) Relation to cyclnnes, 367. 
( 3 )  Path across a country. 273. 
(4)  Time o f  day and seasons of occurretice, PG7. 

(1) Convectional theory of formation, 268, '370. 
( 2 )  Esplaiiatinn of t he  facts of cilJwrratioti, 269, 371. 272. 

269, 271, 272. 

Section 2,-Regionq ani1 seasons of oci.urrence. 

Section 3.-Origin and growth of a tornado. 

Section 4.- Protection froiii turnadoes, 274. 

Section ].--The observed facts, 376. 
Section 2.- Tlie explaiiation, 27C. 

Section 1.- Introcluction. 244. 
Section 2.-CC:ycloniz and local winllz of the United States. 

E. Trtterspouta. ii~liirlwi?ids. 

F. Cyc7tinic and 1 0 ~ ~ 1  winrlx. 

i l l  Warin warp (sirocco). 245. 
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Section 6.-Aocuracy and verification of predictions. 
(1) System of verification. 
1 2 )  Ai~curacy attained. 
( 3 )  Pol~ular idea of tlie acrwraty. 

Set.tion 7.-Lonlr-ranur r~r~di~tic~nh. 

Section 5.-Other publication.. of the U. S. Weather Bureau. 
Section 6.-The weather bureaus of other countries, 334: 335. 

VIII. 

WE.4THER PREDICTION. ( 1 )  Prrdil.tion frGn htation noiiiinls. 
( 3 )  W'entIllT vy1.lel;. 347. Section 1.-Introduction. 

Section %-Loration of the center of a11 estiatrnpical t y A o n i )  an11 thi- 
determination of the di.stril,ution of  tlie iiit.tt.4 ) i t 1 1 1  igcal ele- 
ments twenty-four hours aheail. 

s ani1 appearanve of sky. 
triirut,nt+ and the  a1)pear- 

a i i # ' i *  ( ~ f  the sky. 
( 2 )  W t ~ a t l i t ~ r  IiI'i)\ erhs, 386. (1) Locating the storiii center. 

(a) Determination of thc. distiil~uti~m of the elenii.nts. 
~~~ - Section 3.-V-shaped cleprrshionh. 

Section 4.-Weather predication, considerinr: the lows as tlic i r i i l iot  t,iIit 
formation, 320. 

Section 5.-wrat11er pre,liction, consi,l,.lillg tile lligll, ah tile i l l l l )ol~, l l l~  
forniation. 

CORRIGENDA. 
- The i iui i~l~ers  of the charts " SSSII I -51 ,  Chart SI," and 
" XSSIII-53. C'liart XI," should be transposed. 

- - ~ -  ~~ - 

THE WEATHER OF THE MONTH. 
RJ Mi. P. 1'. PIS, 4 i t log  I Iiief, hriuiqnu of JIetr~iioloyicnl R e n d s .  

PRESSURE. 

The distribution of mean atmospheric pressure is graphically 
shown on Chart VI11 and the average values and i1epnrture.s 
from normal are shown in Tables I and V. 

The normal distribution of atmosplieric pressure cn er the 
United States and C'annda for April sliows well-markeil trnnhi- 
tional conditions from the winter types of pressure to those 
of summer. Over the north Pacific coast, nud extentling into 
British Columbia, the summer type of high pressure has be- 
come well established by the end of April; the low over the 
Southwest has intruded northward and eastward far into the 
Rocky Mountain and weatern plains region. The contiuental 
winter type of high pressure, covering the Rocky IIountizim 
and western plains, has gradually drifted eastward and covers 
the region from the Lakes northward toward Huclsoii Bag and 
southward to the Gulf, the ridge of highest pressure lying 
between the meridians of SUO ani1 S.5' and diiiiinisliing by 
gentle gradients eastward ancl westward. This shifting of the 
positions of the areas of high nnd low pressure gives to New 
England and the States surrounding the Lakes, prevailing 
northerly winds, and winter conditions still predominate, lmt  
with much cliiniiiishecl energy. 

Under the influence of tlie extensive low covering the 
southern Rocky Mountain region and extending into Tesas, 
Oklahoma, and Kansas warm southerly winds prevail over 
this section and summer conditions are fairly well establislied. 

Over the northern Rocky Mountain and north Pacific region 
under the influence of the high pressure apliroacliiiig from 
the Pacific coast warm southerly minds prevail. 

Buri)y the c u r r e d  nuutfh the  interior high area receclecl 
from the advanced eastward position it occupied clnriug 
March and the center of high pressure over the Dakota.: was 
far to the west ancl north of its normal position. 

The northward extension of the low over the Gulf of C'nli- 
fornia was considerably retarded ani1 the north Pacific high 
hail intruded but  slightly beyond the  coast line of Washing.- 
ton and Oregon. 

Over tlie entire eastern slope of the Rocky Mountaiils a i d  
from central Tesas northward the pressure \$as above the 
normal. 

East of the above limits the pressure was everywhere lwlom 
the normal, attaining a inasimuni negative departure of from 
.15 to .25 of an inch over New England, e a d e m  Ontario, 
Quebec, and the Maritime Provinces of Caiiacla. 

West of tlie Rocky Mountains the pressure WRS alho loner  
than the average, except over extreme northwestern Wash- 
ington. 

The normal pressure for April shows a uniform reduction 
from that of March over the entire United States and Canada, 

except from central Oregon mid Washington westit arc1 and 
iiorthward into British C'olnrnl~ia, ancl over the St. Lawrence 
Valley. an11 Maritime ProJinves of C'n~~acla, where slight in- 
creases are noted. 

I J ) f r j , ? ! /  f / ~ v  ~ u r r ~ d  m o o f h  the  1)ret;sure diiniiiished from that 
of Rlaroli tlirougliout all sections, except over tlie upper Mis- 
hollri Vnlley, the nortli Pacific coaht, and the British Northwest 
Territories. - 

TEMPERATURE OF THE AIR. 

+Is n result o f  the retardation of the eastmsrd drift of tlie 
iiiterior liigli pressure area, cool northerly winds prevailed 
houth nnd eaht of the Daliotah, aiitl temperatures were, there- 
fore, below tlie normal from the Lakes southward to  the Cfulf 
niid nes t  to the Rocky Mountains and into New Mexico and 
AriLi ma. 

North of the high pressure area southerly winds and teiii- 
peratures above the noriual pre1:tiled as far north as the field 
of o1)servation estentls. 

The average teniperatnres for the several geographic districts 
and the clepartures from tlie nori11nl values are shown in the 
f o l l o ~  iug table: 

Average temperature8 and departure8 from normal. 
~-~ ~ 

Districts. 

NPW EuPlaud .................. .I ~. 
filitlGi XtIautic ................ .I 
Sooth At,lautic ................ .! 
Florida Peuiusiila* ............. 
Enst (:ulf. ....................... 
Westliulf ....................... 
Ohio Valley nud Teuuessee.. .... 
Loner Lnke ..................... 
Upper Lnke ..................... 
North Dakota *. ................. 
Upper Mississippi Valley. ....... 
Illiraouri Valley ................. 
Northeru Slope.. ................ 
Middle Slo 1 ,e . . . . . . . . . . . . . . . . .  
Southem S ooe*. . _ _ .  . _ _  _ _  .. _ _  _ _ .  
Sootlieru rGteau * .............. 
Middle Plateau * ............... 
Northeru Plateno*. ............. 
North Pacific.. .................. 
hIiddle Pacific.. ................ 
South Pacific. ................... 
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* Regolar \\'rather Bureau aud w1ectt.d cooperative stativus. 

hl C'n,inda.-Prof. R. F. Stupart S R ~ :  
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The temperature ranged froni axerage to lo and '3' 1)elow over the 
greater portion of Ontario, while elsewhere over the  Dominion it was 
very generally above the average, the most pronounced positil e depar- 
tures being froni 3" to 50 in parts of Queliec and New Brunhwick, 3 O  in 
the ntrtherii portions of dlherta am1 Hasliatt.hewan, 30 on Vancoui er 
Island, and as much a3 7' in Cariboo. 


